Bacterial canker caused by Clavibacter michiganensis subsp. michiganensis (Smith) and bacterial spot caused by Xanthomonas campestris pv. vesicatoria (Doidge) Dye have become important diseases of tomato in Egypt. The present work was planned to evaluate the reaction of different tomato cultivars and the role of seeds to transmit both pathogens. Cultivars of Dora, Flora-Dade, KTM141, Money Maker, Niagra, Super strain B hybrid and GS12 were moderately resistant to both diseases, but Castle rock, Peto 86 and Super strain B cultivars were susceptible. However, Castle rock, Peto 86, Super strain B and Niagra cultivars were highly susceptible for bacterial canker than spot disease. Using the Liquid assay method, C. michiganensis subsp. michiganensis bacterium could be detected in seeds of cultivars Dora, KTM141, Niagra and Super strain B hybrid, but X. campestris pv. vesicatoria was detected on seeds of cultivars GS12, Peto 86 and Super Marmand. However, both bacterial pathogens were not detected in seeds of all cultivars, except GS12, when direct planting method on selective media was used. In an in vivo assay, bacterial canker has developed more than bacterial spot disease on tomato seedlings produced from non-treated seeds. Bacterial canker has developed on all tested cultivars at different frequencies. Transmission of both pathogens occurred at high frequency by seeds of cultivars Niagra and Dora, however bacterial spot was not borne on samples of other tomato cultivars
INTRODUCTION
It was postulated that both diseases were distributed in several locations in Egypt due to: 1) cultivation of imported seeds of different hybrids and cultivars, 2) both pathogens are reported to be seedborne and 3) favorable conditions as high relative humidity, especially when tomato plants are grown Fungicide-free seeds were surface sterilized in solution of sodium hypochlorite (1%) for 2 min. The seeds were sown in seedling trays containing pasteurized peat-moss and vermiculite (1:1v/v). Trays were kept under greenhouse conditions and irrigated regularly. Tomato seedlings (4-week-old) were transplanted to clay pots (20 cm diameter) containing sandy clay soil and each pot contained three seedlings.
Preparation of inoculum
Two strains of X. campestris pv. vesicatoria (Xcv1 and Xcv5) and C. michiganensis subsp. michiganensis (Cmm4 and Cmm5), isolated from infected tomato plants in Egypt by the authors, were used throughout the study. These isolates were grown on yeast extract peptone agar (YPA) medium at 28°C for 48hr. Bacterial growth was suspended in sterile saline buffer solution (0.85 NaCl) and centrifuged at 3000g / min for 30 min. The pellet was resuspended in sterile distilled water (SDW) to obtain concentration of 5x10 8 and 3x10 8 (cfu) /ml for isolates Xcv and Cmm, respectively as determined from a standard curve based on absorbance at A 600 nm , using Spectrophotometer (Wang et al 1994 and Hausbeck et al 2000).
Evaluation of tomato cultivars
Ten tomato cultivars were examined for their susceptibility to bacterial canker and spot diseases, under artificial inoculation conditions. After three weeks from transplanting, tomato plants were inoculated using bacterial suspension of each isolate, individually. Stem injection method was used for C. michiganensis subsp. michiganensis where the stem was injected with a drop (0.01 ml using a hypodermic syringe) of the bacterial suspension ( . Inoculated plants were maintained in a humid chamber for 48 h before and after inoculation. Disease severity was recorded, after 10 days from inoculation on fifteen plants per cultivar, using individual disease rating scale for each pathogen. A scale from 0 to 5, where 0= no disease, 1=1-20%, 2= 21-40%, 3= 41-60%, 4= 61-80%, 5= 81-100% of infected tissue was used for bacterial spot (Wang et al 1994). For bacterial canker, a scale of 0 to 5 was used, where 0= no symptoms and one point was assigned for each of the following symptoms: marginal necrosis, wilt, canker; 5= dead plants (Francis et al 2001) .
Detection of bacteria in seeds
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Detection and isolation of C. michiganensis subsp. michiganensis and X. campestris pv. vesicatoria from different tomato cultivars were carried out using two methods (direct plating on selective media (DP) and liquid assay (LA)). Hundred seeds of each cultivar were applied for detection of each pathogen and were planted on semiselective medium (SCM) for C. michiganensis sub sp. michiganensis and tween B (TB) selective medium for X. campestris pv. vesicatoria, where seeds of each cultivar were distributed in ten plates. The plates were incubated at 26°C for 8 -10 days and 28°C for 4 -5 days, for Cmm and Xcv, respectively (Fatmi and Schaad, 1988 and Gitaitis et al 1991). In liquid assay, 0.1 gram of seeds of each cultivar was soaked in sterile saline buffer solution (10 ml) for 24 h at room temperature and aliquots (0.1 ml) of the suspension was spread onto selective medium as previously mentioned (Fatmi and Schaad, 1988).
Seed-seedling transmission
This experiment was carried out to evaluate transmission of bacteria from seeds of ten tomato cultivars, using an in vivo assay. Hundred seeds of each cultivar were plated, 10 seeds/plate, on moistened-sterile filter paper in Petri plates (15cm). The plates were incubated at 25-28°C for three weeks. Development of typical symptoms of bacterial canker and spot diseases were recorded on cotyledons and stems of young tomato seedlings. Isolation from infected tissues was made to confirm the identity of the causal pathogens. Isolates obtained from this experiment were compared with standard isolates of C. michiganensis subsp. michiganensis and X. campestris pv. vesicatoria. Disease incidence was recorded as percentage of infected seedlings with each pathogen (Abd ElGhafar, 2004).
RESULTS
Evaluation of tomato cultivars
Data in Figure (1) show that tomato cultivars Dora, Flora-Dade, GS12, KTM141, Money Maker, Niagra and Super strain B hybrid were moderately resistant to both bacterial canker and spot diseases, under artificial inoculation conditions. Cultivars of Castle rock, Peto 86 and Super strain B were susceptible to both diseases. Meanwhile, Castle rock, Peto 86 and Super strain B cultivars were more susceptible to bacterial canker than bacterial spot.
Detection of bacteria in seeds
Data in Table ( 1) show that seeds of all tested cultivars gave negative reaction with direct planting method on the selective media for C.michiganensis subsp. michiganensis (SCM medium) and X. campestris pv. vesicatoria (TB medium) , except cultivar GS12 which gave positive reaction with X. campestris pv. vesicatoria. In case of liquid assay, cultivars Dora, KTM141, Niagra and Super strain B hybrid gave positive reaction with C. michiganensis subsp. michiganensis and cultivars of GS12, Peto86 and Super Marmand gave positive reaction with X. campestris pv. vesicatoria. Both pathogens were not detected in tomato seeds of other cultivars.
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Transmission of pathogenic bacteria by seeds
Using an in vivo assay, results in Fig.  (2) showed that bacterial canker was developed more than bacterial spot disease on tomato seedlings produced from non-treated seeds. Bacterial canker was developed on all tested cultivars at different frequencies. Transmission of both pathogens occurred at high frequency through seeds of cultivars Niagra and Dora, and at low frequency on cultivar Castle rock. However bacterial spot was not observed on other tomato cultivars.
DISCUSSION
Bacterial canker and spot diseases are the most important bacterial diseases of tomato in Egypt. Cultivars of Dora, Flora-Dade, KTM141, Money Maker, Niagra, Super strain B hybrid and GS12 gave resistance reaction against both Arab Univ. J. Agric. Sci., Ain Shams Univ., Cairo, 13(3), 917 -926, 2005 * This research is a part of M. Sc. Thesis to be submitted by the first author to Ain Shams University. It could be concluded that tomato cultivars, commonly grown in Egypt, varied in their susceptibility to bacterial canker and spot diseases. Meanwhile, the causal pathogens proved to be seed-borne and could be transmitted to seedlings or soil in pathogen-free areas. Therefore, integrated management strategies for these diseases could consider such issues.
